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This report is the international preliminary examination report, established by this International Preliminary Examining 
Authority under Article 35 and transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 5 



sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, comprising: 

.. □ 



as follows: 



(sent to the applicant and to the International Bureau) a total of 

I I sheets of the description, claims and/or drawings which have been amended and are the basis of this report 
' — 1 and/or sheets containing rectifications authorized by this Authority (see Rule 70. 1 6 and Section 607 of the 
Administrative Instructions^. 

sheets which supersede earlier sheets, but which this Authority considers contain an amendment mat goes 
beyond the disclosure in the international application as filed, as indicated in item 4 of Box No. I and the 
Supplemental Box. 



□ 



b. 



□ 



(sent to the International Bureau only) a total of (indicate type and number of electronic carrier(s)) 

, containing a sequence listing and/or tables related thereto, in computer 



readable form only, as indicated in the Supplemental Box Relating to Sequence Listing (see Section 802 of the 
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Box No. I Basis of the report 



With regard to the language, this report is based on the international application in the language in which it was filed, unless 
otherwise indicated under this item. 

I I This report is based on a translation from the original language into the following language , 

which is the language of a translation furnished for the purposes of: 

| | international search (under Rules 123 and 23.1(b)) 

|_j publication of the international application (under Rule 12.4) 

international preliminary examination (under Rules 55.2 and/or 55.3) 

2. With regard to the elements of the international application, mis report is based on (replacement sheets -which have been 
furnished to the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report): 



the international application as originally filed/furnished 
| | the description: 

pages as originally filed/furnished 

pages* received by this Authority on 

pages* received by this Authority on 

the claims: 

as originally filed/furnished 



as amended (together with any statement) under Article 19 



pages* received by this Authority on 

pages* received by this Authority on 

f~ j the drawings: 

pages 

pages* _____ received by this Authority on 
s* received by this Authority on 



as originally filed/furnished 



|~| a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 
| | The amendments have resulted in the cancellation of. 

I 1 the description, pages 



the claims, Nos. 



□ 
□ 

□ 

□ 

any table(s) related to the sequence listing (specijy): 



the drawings, sheets/figs 

die sequence listing (specify): 



j j This report has been established as if (some of) the amendments annexed to this report and listed below had not been 
made, since they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 
70.2(c)), 

□ 
□ 
□ 
□ 



the claims, Nos. 

the drawings, sheets/figs 
the sequence listing (specify): 



□ 

any table(s) related to the sequence listing (specify): 



If item 4 applies, some or all of those sheets may be marked "superseded. ' 
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Box No. HI Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 



The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be industrially 
applicable have not been examined in respect of: 

| | the entire international application 

claims Nos. 14-20 

because: 

the said international application, or the said claims Nos. 15-20 



relate to the following subject matter which does not require an international preliminary examination (specify): 

See PCT Rule 67.1.(iv).: Methods for treatment of the human or 
animal body by surgery or therapy, as well as diagnostic 
methods . 



□ 



the description, claims or drawings (indicate particular elements below) or said claims Nos. 
are so unclear that no meaningful opinion could be formed (specify ): 



□ 



the claims, or said claims Nos. 

by the description that no meaningful opinion could be formed. 

no international search report has been established for said claims Nos. 14 



are so inadequately supported 



□ 



the nucleotide and/or amino acid sequence listing does not comply with the standard provided for in Annex C of the 
Administrative Instructions in that: 



the written form 



the computer readable form 



□ 
□ 



£j has not been furnished 

[_J does not comply with the standard 

| j has not been furnished 

Qj| does not comply with the standard 



the tables related to the nucleotide and/or amino acid sequence listing, if in computer readable form only, do not comply with 
the technical requirements provided for in the Annex Obis of the Administrative Instructions. 

See Supplemental Box for further details. 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



2-4,6,8,13 



1. 5,7. 9-12 



1-13 



1-13 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations (Rule 70.7) 

This opinion is based on the claims as originally filed. 

Reference is made to the following documents: 

Dl: US 6305381 Bl 
D2: WO 9608999 Al 

Document Dl discloses an apparatus for detecting an injection 
port (11) adapted to be subcutaneous ly implanted in a patient, 
comprising a magnetic device (22) , adapted to emit a local 
magnetic field, and a magnetic detector (3) adapted to detect 
the local magnetic field emitted by the magnetic device. The 
magnetic device or the magnetic detector is designed to be 
subcutaneously implanted in the patient at the implanted 
injection port. The magnetic detector or the magnetic device 
is movable externally along the patient's skin in front of the 
implanted injection port where the local field emitted by the 
magnetic device is detected by the magnetic detector, whereby 
an injection needle can be placed in the established injection 
position, in order to insert the injection needle through the 
patient's skin directly into the injection port substantially 
in the centre thereof. The apparatus also comprises a 
microprocessor (54) , which comprises a sender, capable of 
sending information about the magnetic detector to outside the 
patient's body, as the magnetic detector detects the local 
magnetic field emitted by the magnetic device from outside the 
patient's body. The direction in which to move the external 
device may be given by visual and/or audible indication to the 
user. (Seie the whole document.) 



. . • / ... 
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Supplemental Box 



In case the space in any of the preceding boxes is not sufficient 
Continuation of: BOX V. 

Document D2 discloses an apparatus for detecting a magnetic 
implant with an external sensor. The sensor detects magnetic 
fields and/or changes of magnetic fields, e.g. from the 
implant and/or other device cooperating therewith. The 
magnetic field can be generated for example by means of 
permanent magnets, induction with in-operated spool and power 
source in or outside the body etc. The sensor can vary from a 
simple spool to more advanced elements which are sensitive to 
magnetic fields, e.g. Hall sensors, magnetic resistive sensors 
etc. 

Statement of reason 



What is claimed in claims 1, 5, 7 and 9-12 lacks novelty 
according to what is known from Dl. 

It is regarded as obvious details for a person skilled in the 
art to choose the magnetic device to be a ring-magnet, a 
permanent magnet, a solenoid or any other suitable kind of 
magnetic device as for example in D2 . In the same way it is 
regarded as obvious details to choose the detector to be a 
semiconductor circuit, one or several Hall-elements or any 
other kind of detector suitable for the purpose, as for 
example in D2 . It is therefore regarded as obvious to a person 
skilled in the art to, with help from for example D2, choose 
suitable magnetic devices and detectors to be able to detect 
the implant properly. Therefore, what is claimed in claims 2- 
4, 6, 8 and 13 is regarded to lack an inventive step. 

Consequently, what is mentioned in claims 1, 5, 7 and 9-12 
lacks novelty and is also regarded to lack an inventive step. 
What is mentioned in claims 2-4, 6, 8 and 13 is new but is 
regarded to lack an inventive step. The invention according to 
claims 1-13 is industrially applicable. 
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This report is the international preliminary examination report, established by this International Preliminary Examining 
Authority under Article 35 and transmitted to the applicant according to Article 36. 

This REPORT consists of a total of _5 sheets, including this cover sheet. 

This report is also accompanied by ANNEXES, comprising: 

| 1 (sent to the applicant and to the International Bureau) a total of 



a. 



sheets, as follows: 



b. 



□ 



I — 1 sheets of the description, claims and/or drawings which have been amended and are the basis of this report 

1 1 and/or sheets containing rectifications authorized by this Authority (see Rule 70. 1 6 and Section 607 of the 

Administrative Instructions! 

□ sheets which supersede earlier sheets, but which this Authority considers contain an amendment that goes 
beyond the disclosure in the international application as filed, as indicated in item 4 of Box No. I and the 
Supplemental Box. 

(sent to the International Bureau only) a total of (indicate type and number of electronic carrier(s)) 

, containing a sequence listing and/or tables related thereto, in computer 
readable form only, as indicated in the Supplemental Box Relating to Sequence Listing (see Section 802 of the 
Administrative Instructions). __ — 



This report contains indications relating to the following items: 
Basis of the report 
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applicability; citations and explanations supporting such statement 
Certain documents cited 
Certain defects in the international application 
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Box No. I 



Basis of the report 



With regard to the language, this report is based on the international application in the language in which it was filed, unless 
otherwise indicated under this item. 

LJ This report is based on a translation from the original language into the following language , 

which is the language of a translation furnished for the purposes of: 
| | international search (under Rules 1 2.3 and 23. 1 (b)) 
| 1 publication of the international application (under Rule 12.4) 
| | international preliminary examination (under Rules 55.2 and/or 55.3) 

With regard to the elements of the international application, this report is based on (replacement sheets which have been 
furnished to the receiving Office in response to an invitation under Article 14 are referred to in this report as originally filed 
and are not annexed to this report): 

the international application as originally filed/furnished 
the description: 

pages ' 

pages* . 

pages* 



3. 



4. 



□ 



as originally filed/furnished 



received by this Authority on 
received by this Authority on 



□ 



□ 

□ 
□ 



the claims: 

pages 

pages* 

pages* 

pages* 



as originally filed/furnished 



as amended (together with any statement) under Article 19 



received by this Authority on 
received by this Authority on 



the drawings: 

pages 

pages* 

pages* 



as originally filed/furnished 



received by this Authority on 
received by this Authority on 



a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 
The amendments have resulted in the cancellation of: 



□ 
□ 
□ 
□ 
□ 



the description, pages 
the claims, Nos. 



the drawings, sheets/figs 

the sequence listing (specify)'. 

any table(s) related to the sequence listing (specify): 



□ 



This report has been established as if (some of) the amendments annexed to this report and listed below had not been 
made, since they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 
70.2(c)). 



□ 
□ 
□ 
□ 
□ 



the description, pages 
the claims, Nos. 



the drawings, sheets/figs __ 

the sequence listing (specify): 

any table(s) related to the sequence listing (specify): 



If item 4 applies, some or all of those sheets may be marked "superseded. 
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Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 



The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be industrially 
applicable have not been examined in respect of: 

p I the entire international application 

claims Nos. 14-20 , 



because: 



^ the said international application, or the said claims Nos. 15 2 0 



relate to the following subject matter which does not require an international preliminary examination (specify): 

See PCT Rule 67.1. (iv) .: Methods for treatment of the human or 
animal body by surgery or therapy, as well as diagnostic 
methods . 



I | the description, claims or drawings (indicate particular elements below) or said claims Nos. 
are so unclear that no meaningful opinion could be formed (specify): 



I I the claims, or said claims Nos. are so inadequately supported 

by the description that no meaningful opinion could be formed. 

no international search report has been established for said claims Nos. 14 



I I the nucleotide and/or amino acid sequence listing does not comply with the standard provided for in Annex C of the 
Administrative Instructions in that: 

the written form [~] has not been furnished 

| | does not comply with the standard 
the computer readable form has not been furnished 

Q j does not comply with the standard 

PI the tables related to the nucleotide and/or amino acid sequence listing, if in computer readable form only, do not comply with 
the technical requirements provided for in the Annex C-bis of the Administrative Instructions. 

[""" [ See Supplemental Box for further details. 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement 



1 . Statement 



Novelty (N) Claims 2-4 . 6 . 8 , 13 y tb 



Claims 1 , R , 7 , 9-12 . NO 



Inventive step (IS) Claims 



YES 



Claims 1-13 . NO 

vpc 

Industrial applicability (IA) Claims 1-13 . 

Claims . NO 



2. Citations and explanations (Rule 70.7) 

This opinion is based on the claims as originally filed. 

Reference is made to the following documents: 

Dl: US 6305381 Bl 
D2: WO 9608999 Al 

Document Dl discloses an apparatus for detecting an injection 
port (11) adapted to be subcutaneously implanted in a patient, 
comprising a magnetic device (22) , adapted to emit a local 
magnetic field, and a magnetic detector (3) adapted to detect 
the local magnetic field emitted by the magnetic device. The 
magnetic device or the magnetic detector is designed to be 
subcutaneously implanted in the patient at the implanted 
injection port. The magnetic detector or the magnetic device 
is movable externally along the patient's skin in front of the 
implanted injection port where the local field emitted by the 
magnetic device is detected by the magnetic detector, whereby 
an injection needle can be placed in the established injection 
position, in order to insert the injection needle through the 
patient's skin directly into the injection port substantially 
in the centre thereof. The apparatus also comprises a 
microprocessor (54) , which comprises a sender, capable of 
sending information about the magnetic detector to outside the 
patient's body, as the magnetic detector detects the local 
magnetic field emitted by the magnetic device from outside the 
patient's body. The direction in which to move the external 
device may be given by visual and/or audible indication to the 
user. (See the whole document.) 
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Supplemental Box 

In case the space in any of the preceding boxes is not sufficient. 

Continuation of: BOX V . 

Document D2 discloses an apparatus for detecting a magnetic 
implant with an external sensor. The sensor detects magnetic 
fields and/or changes of magnetic fields, e.g. from the 
implant and/ or other device cooperating therewith. The 
magnetic field can be generated for example by means of 
permanent magnets, induction with in-operated spool and power 
source in or outside the body etc. The sensor can vary from a 
simple spool to more advanced elements which are sensitive to 
magnetic fields, e.g. Hall sensors, magnetic resistive sensors 
etc . 

Statement of reason 

What is claimed in claims 1, 5, 7 and 9-12 lacks novelty 
according to what is known from Dl . 

It is regarded as obvious details for a person skilled in the 
art to choose the magnetic device to be a ring-magnet, a 
permanent magnet, a solenoid or any other suitable kind of 
magnetic device as for example in D2 . In the same way it is 
regarded as obvious details to choose the detector to be a 
semiconductor circuit, one or several Hall-elements or any 
other kind of detector suitable for the purpose, as for 
example in D2 . It is therefore regarded as obvious to a person 
skilled in the art to, with help from for example D2 , choose 
suitable magnetic devices and detectors to be able to detect 
the implant properly. Therefore, what is claimed in claims 2- 
4, 6, 8 and 13 is regarded to lack an inventive step. 

Consequently, what is mentioned in claims 1, 5, 7 and 9-12 
lacks novelty and is also regarded to lack an inventive step. 
What is mentioned in claims 2-4, 6, 8 and 13 is new but is 
regarded to lack an inventive step. The invention according to 
claims 1-13 is industrially applicable. 
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(57) Abstract: An apparatus for detecting an injection port (12) subcutaneously implanted in a patient (13) comprises a magnetic 
device (15), such as a permanent magnet or a solenoid, that emits a local magnetic field, and a magnetic detector (17), preferably 
including at least one Hall element, that detects the local magnetic field. The magnetic device (15) is designed to be subcutaneously 
implanted in the patient at the implanted injection port (12), and the magnetic detector (17) is movable externally along the patient's 
body to establish an injection position at the patient's skin (16) in front of the implanted injection port where the local magnetic 
field emitted by the magnetic device is detected by the magnetic detector. As a result, an injection needle (14) can be placed in the 
established injection position, in order to insert the injection needle through the patient's skin (16) directly into the injection port 
substantially in the centre thereof. 
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DETECTION OF IMPLANTED INJECTION PORT 



The present invention relates to an apparatus and a 
method for detecting an injection port subcutaneously 

5 implanted in a patient. 

It is important to locate the position of an injection 
port connected to a hydraulically operable surgical implant in 
a patient to be able to accurately inject a needle of a 
syringe through the membrane of the injection port (or simply 

10 for the purpose of locating the exact position of the 

injection port, or alternatively locating the membrane of the 
injection port), for supplying hydraulic fluid to or 
withdrawing hydraulic fluid from the implant. Such an 
injection port is typically arranged in connection (via a 

15 conduit) to a hydraulically adjustable implant, for example a 
food intake restriction device, implanted inside an obese 
patient. 

Currently, a nurse or doctor locates an implanted 
injection port by simply feeling with the fingers on the 
20 patient's skin to find out where the injection port is 

situated. However, the nurse or doctor cannot know exactly 
where the injection needle should penetrate the skin, in order 
to penetrate the centre of the membrane of the injection port. 



25 inexpensive apparatus and methods for accurately detecting an 
injection port subcutaneously implanted in a patient to enable 
an injection needle to safely penetrate the patient's skin 
directly into the centre of the injection port. 



30 stated initially, comprising a magnetic device adapted to emit 
a local magnetic field, and a magnetic detector adapted to 
detect the local " magnetic field emitted by the magnetic 
device. The magnetic device is designed to be subcutaneously 
implanted in the patient at the implanted injection port, and 



The object of the present invention is to provide an 



This object is obtained by an apparatus of the kind 
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the magnetic detector is movable externally along the 
patient's body to establish an injection position at the 
patient's skin in front of the implanted injection port where 
the local magnetic field emitted by the magnetic device is 
5 detected by the magnetic detector. Alternatively, the magnetic 
detector is designed to be subcutaneously implanted and the 
magnetic device is movable along the patient's body to 
establish the injection position at the patient's skin in 
front of the implanted injection port where the local magnetic 

10 field emitted by the magnetic device is detected by the 
magnetic detector. 

Thus, the accurate injection position on the patient's 
skin in front of the injection port, which is hidden behind 
the skin, can be established using the apparatus of the 

15 present invention. With an injection needle placed in this 

injection position, it is an easy task to properly and safely 
insert the injection needle through the patient's skin 
directly into the injection port substantially in the centre 
thereof. The present invention is particularly advantageous to 

20 practise in obese people where an implanted injection port can 
be difficult to manually locate. 

Generally, the magnetic detector includes a semiconductor 
circuit, preferably in the form of at least one Hall-element. 
By using one or more Hall-elements, a special type of 

25 semiconductor known in the art, it is easy to locate the 

centre of the magnetic field emitted by the magnetic device. 
The magnetic detector suitably comprises several Hall-elements 
grouped around a central point in a triangular or square 
configuration. For example, three Hall-elements may be 

30 arranged at the corners of an equilateral triangle. An 

important advantage is that the Hall-elements are able to 
detect even a weak magnetic field emitted from the magnetic 
device . 
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In accordance with a main first embodiment of the 
invention, the magnetic device is designed to be 
subcutaneously implanted in the patient at the implanted 
injection port to emit the local magnetic field through a 
portion of the patient's skin adjacent to the injection .port, 
and the magnetic detector is movable externally along the 
patient's body to establish the injection position where the 
local magnetic field is detected by the magnetic detector. In 
this embodiment, the magnetic device may include a ring-magnet 
to be positioned around the membrane of the injection port, so 
that an injection needle can be inserted through the ring- 
magnet and the membrane of the injection port. The magnetic 
detector may be adapted to emit a sound when detecting the 
local magnetic field. Alternatively, the movable magnetic 
detector may be provided with at least one diode adapted to 
emit light when the detector detects the local magnetic field, 
or be provided with a display adapted to indicate when the 
detector detects the local magnetic field. 

In accordance with a second embodiment of the invention, 
the magnetic detector is designed to be subcutaneously 
implanted in the patient at the implanted injection port, and 
the magnetic device is adapted to emit the local magnetic 
field through the patient's skin from outside the patient's 
body and is movable externally along the patient's body to 
establish the injection position where the local magnetic 
field is detected by the implanted magnetic detector. The 
movable magnetic device is suitably adapted to establish the 
injection position in front of the subcutaneously implanted 
injection port. In its simplest form, the implanted magnetic 
detector may be adapted to emit a sound when detecting the 
local magnetic field. In a more sophisticated form, a sender 
may be implantable in the patient's body and be capable of 
sending information about the magnetic detector to outside the 
patient's body, as the implanted magnetic detector detects the 
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local magnetic field emitted by the movable magnetic device 
from outside the patient's body. For example, the implanted 
sender may send RF signals that inform when the implanted 
detector detects the local magnetic field, whereby an accurate 
5 injection position at the patient's skin can be established. 
The accurate injection position may be directly or indirectly 
correlated to the intensity of magnetism detected by the 
magnetic detector. 

The magnetic device may be a solenoid or a permanent 

10 magnet, which is sending out a magnetic field. 

The present invention also relates to a method of 
detecting a wireless injection port subcutaneously implanted 
in a patient. The method comprises providing a magnetic device 
capable of emitting a local magnetic field through the 

15 patient's skin, providing a magnetic detector adapted to 
detect the local magnetic field emitted by the magnetic 
device, subcutaneously implanting the magnetic device or 
magnetic detector in the patient at the implanted injection 
port, moving the magnetic detector or magnetic device 

20 externally along the patient's body, and establishing an 
injection position at the patient's skin where the local 
magnetic field emitted by the magnetic device is detected by 
the magnetic detector. Then, an injection needle can be placed 
in the injection position where the local magnetic field has 

25 been detected to accurately insert the needle through the 
patient's skin directly into the injection port. 

In accordance with a first alternative of the method of 
the invention, the magnetic device is subcutaneously 
implanted, the magnetic detector is moved externally along the 

30 patient's body, and the injection position is established at 
the patient's skin where the local magnetic field emitted by 
the implanted magnetic device is detected by the moving 
magnetic detector. 
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In accordance with a second alternative of the method of 
the invention, the magnetic detector is subcutaneously 
implanted, the magnetic device is moved externally along the 
patient's body, and the injection position is established at 
5 the patient's skin where the local magnetic field emitted by 
the moving magnetic device is detected by the implanted 
magnetic detector. When practising the second alternative 
method it may further comprise implanting a sender and using 
the sender to send information to outside the patient's body 

10 confirming when the implanted magnetic detector detects the 
local magnetic field emitted by the moving magnetic device. 

When practising the above detection method a 
semiconductor circuit, preferably comprising at least one 
Hall-element, may be used as the magnetic detector. 

15 The present invention also provides a surgical method for 

treating a patient having a disease comprising the steps of: 
insufflating the patient's abdomen with gas; implanting a 
hydraulically operable implant designed for treating reflux 
disease, urinary incontinence, impotence, anal incontinence or 

20 obesity in the abdomen by using surgical instruments through 
the trocars; subcutaneously implanting an injection port for 
supplying hydraulic fluid for the operation of the implant and 
a magnetic device at the injection port for emitting a local 
magnetic field through the injection port and the adjacent 

25 skin portion of the patient; post-operatively moving an 
external magnetic detector along the patient's body to a 
position in which the local magnetic field emitted by the 
implanted magnetic device is detected by the magnetic 
detector; bringing an injection needle to the position in 

30 which the local magnetic field is detected; and moving the 
injection needle to penetrate the patient's skin into the 
injection port for supplying hydraulic fluid to or withdrawing 
hydraulic fluid from the injection port. 
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Alternatively, the surgical method may comprise 
subcutaneously implanting a magnetic detector at the injection 
port and post-operatively moving an exterior magnetic device 
emitting a local magnetic field along the patient's body to a 
5 position in which the local magnetic field emitted by the 

exterior magnetic device is detected by the implanted magnetic 
detector. 

The invention is described in more detail in the 
following with reference to the accompanying drawings, in 
10 which 

Figure 1 shows a connection diagram for a magnetic 
detector of the apparatus according to the present invention, 

Figure 2 schematically illustrates in a diagram the 
output of the magnetic detector positioned in front of a 
15 magnetic device of the apparatus of the invention. 

Figure 3 is a schematic view of an embodiment where the 
magnetic device is subcutaneously implanted in a patient, and 
the magnetic detector is movable externally along the 
patient' s body, 

20 Figure 4 is a schematic view of an embodiment where the 

magnetic detector is subcutaneously implanted in the patient 
and the magnetic device is movable externally along the 
patient's body, 



25 adjustable constriction device designed for treating reflux 

disease, urine incontinence, anal incontinence or obesity, and 
Figure 6 illustrates an embodiment according to the 

present invention using Hall-elements as the magnetic 

detecting device . 
30 Referring to the drawing figures, like reference numerals 

designate identical or corresponding elements throughout the 

several figures. 

Figure 1 shows a connection circuit 1 for a magnetic 

detector 2 of the apparatus according to the present 



Figure 5 is a schematic view of a hydraulically 
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invention. A magnetic device in the form of a ring-magnet 3, 
which can be a solenoid or a permanent magnet , is implanted in 
a patient's body. Located outside the body and positioned in 
front of the implanted ring-magnet 3 is magnetic detector 2, 
which includes three linear magnetic field sensors 4 grouped 
in a triangular configuration. Each sensor 4 includes a 
semiconductor circuit such as a Hall-element or the like. 
Sensors 4 are connected to signal-conditioning amplifiers 5, 
which in turn, are connected to an A/D-converter 6. A 
microprocessor 7 is connected to A/D-converter 6. To visually 
display the output signals of sensors 4, a display-device 8 is 
connected to microprocessor 7 . 

The graph shown in Fig. 2 illustrates, in principle, how 
the information obtained by detector 2 can be presented. On 
the X-axis in the graph is the position of detector 2 relative 
to the magnetic device. On the Y-axis is the combined output 
of sensors 4 of detector 2. Thus, the graph of Fig. 2 shows 
the position "X" of detector 2 relative to the magnetic device 
as a function of detector 2's output "Y" . To illustrate this 
method of detecting, a magnetic device in the form of a ring- 
magnet 9 is shown relative to the graph of Figure 2. Ring- 
magnet 9 is shown in cross-section to show the positions of 
its magnetic north pole N and south pole S, respectively. 
Fig. 2 depicts the case where magnetic detector 2 (not shown 
in Fig. 2) has been centred in front of ring-magnet 9 and 
where all of the sensors 4 produce a maximum output, which is 
shown as peaks 10,11 in the graph of Fig. 2. Sensors 4 are 
connected (e.g., by connection circuit 1 shown in Fig. 1) to 
display device 8, which may display the graph shown in Fig. 2, 
or alternatively, a numeral result from the measurements taken 
by sensors 4. 

Fig. 3 shows an embodiment of the apparatus of the 
present invention for detecting an injection .port 12 
subcutaneously implanted in a patient 13 suffering from anal 
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incontinence to enable positioning of an injection needle 14 
outside the patient's body for safe and accurate injection in 
the injection port 12. Injection port 12 is hydraulically 
connected to a hydraulically adjustable artificial sphincter 
5 18 applied to the patient's rectum 20 . The apparatus also 
includes a magnetic device in the form of a ring-magnet 15 
subcutaneously implanted in the patient 13 around injection 
port 12. Magnetic device 15 emits a local magnetic field 
extending through a portion of the patient's 13 skin 16 

10 adjacent to injection port 12. The apparatus further includes 
an external, separate magnetic detector 17 that may be 
manually moved along the patient 13' s body to establish an 
injection position at the patient's skin where the local 
magnetic field emitted by magnetic device 15 is detected by 

15 magnetic detector 17. When this injection position has been 
established, injection needle 14 can be located in the same 
position to accurately insert the needle 14 through patient's 
skin directly into injection port 12. 

Fig. 4 shows an embodiment of the invention identical to 

20 the embodiment according to Fig. 3, except that a magnetic 
detector 21 is subcutaneously implanted in patient 13 at 
injection port 12 and an external separate magnetic device in 
the form of a ring-magnet 22 that emits a local magnetic field 
through patient's 13 skin 16 is provided. Ring-magnet 22 may 

25 be manually moved externally along the patient's 13 body to 
establish an injection position at the patient's skin where 
the local magnetic field emitted by magnetic device 22 is 
detected by the implanted magnetic detector 21. A sender 23 is 
implanted in patient 13 and sends information about the status 

30 of magnetic detector 21. Thus, when magnetic detector 21 
detects the local magnetic field emitted by external ring- 
magnet 22, sender 23 sends information confirming that 
magnetic device 22 is in the proper injection position for 
accurate positioning of the injection needle 14 outside the 
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patient's body. When this injection position has been 
established, the injection needlel4 can be placed in the same 
position to accurately insert the needle through patient's 
skin directly into injection port 12. 



shown in Figs. 3 and 4. Sphincter 18 includes a hydraulically 
adjustable constriction device 24 to be applied around the 
patient's rectum (not shown in Fig. 5). Constriction device 
24 has a cavity 25 which can be inflated by supplying 

10 hydraulic fluid thereto, via implanted injection port 12, to 
close the rectum, and be deflated by withdrawing hydraulic 
fluid therefrom, to open the rectum. This type of constriction 
device may also be used as an artificial sphincter for 
treating patient's suffering from heartburn and reflux disease 

15 or urinary incontinence, when combined with the apparatus of 
the present invention. Furthermore, constriction device 24 
may be used for forming an adjustable stoma opening in the 
stomach or esophagus of an obese patient to treat obesity or 
for restricting the penile exit blood flow to treat an 

20 impotent patient, when combined with. the apparatus of the 
invention. 

Fig. 6 shows an advantageous design of the embodiment 
shown in Fig. 3, in which the external magnetic detector 17 
includes three symmetrically arranged Hall-elements 27 which 

25 are grouped around a central point in a triangular 
configuration. The magnetic device is implanted and includes a 
ring-magnet 28 surrounding the centre 29 of the implanted 
injection port 12. When magnetic detector 17 is moved to a 
position in which Hall-elements 27 are placed symmetrically 

30 above and around ring-magnet 28, as illustrated in Fig. 6, 
magnetic detector 17 detects a maximum intensity of the 
magnetic field emitted by the implanted magnet 28, whereby the 
most accurate position where the injection needle 14 should be 
inserted into injection port 12^ is established. As an 



5 



Fig. 5 shows an example of the artificial sphincter 18 
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alternative, the design described above may be practised in 
the embodiment shown in Fig- 4. Thus, the implanted magnetic 
detector 21 may include the three Hall-elements 27 and the 
external magnetic device 22 may include the ring-magnet 28. 

Although the present invention has been described in 
terms of a particular embodiment and process, it is not 
intended that the invention be limited to that embodiment. 
Modifications of the embodiment and process within the spirit 
of the invention will be apparent to those skilled in the art. 
The scope of the invention is defined by the claims that 
follow. 
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CIAIMS 

1. An apparatus for detecting an injection port (12) 
adapted to be subcutaneously implanted in a patient (13) , 
comprising: 

a magnetic device (15; 22) adapted to emit a local 
magnetic field, and 

a magnetic detector (17; 21) adapted to detect the local 
magnetic field emitted by the magnetic device, 

wherein the magnetic device (15) or magnetic detector 
(21) is designed to be subcutaneously implanted in the patient 
at the implanted injection port (12), and the magnetic 
detector (17) or magnetic device (22) is movable externally 
along the patient's body to establish an injection position at 
the patient's skin (16) in front of the implanted injection 
port where the local magnetic field emitted by the magnetic 
device is detected by the magnetic detector, whereby an 
injection needle can be placed in the established injection 
position, in order to insert the injection needle through the 
patient's skin directly into the injection port substantially 
in the centre thereof. 

2. An apparatus according to claim 1, wherein the 
magnetic detector (17; 21) comprises a semiconductor circuit, 

3. An apparatus according to claim 2, wherein the 
semiconductor circuit of the magnetic detector (17; 21) 
comprises at least one Hall-element (27) . 

4. An apparatus according to claim 3, wherein the 
magnetic detector (17;21) comprises several Hall-elements (27) 
grouped around a central point in a triangular or square- 
configuration. 
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5. An apparatus according to any one of claims 1-4, 
wherein the magnetic device (15) is designed to be 
subcutaneously implanted in the patient at the implanted 
injection port (12) to emit the local magnetic field through a 
5 portion of the patient's skin (16) adjacent to the injection 
port, and the magnetic detector (17) is movable externally 
along the patient's body to establish the injection position 
where the local magnetic field is detected by the magnetic 
detector. 



6. An apparatus according to claim 5, wherein the 
magnetic device comprises a ring-magnet (15) designed to be 
implanted around the membrane of the implanted injection port 



7. An apparatus according to any one of claims 1-4, 
wherein the magnetic detector (21) is designed to be 
subcutaneously implanted in the patient at the implanted 
injection port (12) , and the magnetic device (22) is adapted 
20 to emit the local magnetic field through the patient's skin 

(16) from outside the patient's body and is movable externally 
along the patient's body to establish the injection position 
where the local magnetic field is detected by the implanted 
magnetic detector . 



8. An apparatus according to claim 7, wherein the 
magnetic device comprises a ring-magnet (22) . 

9. An apparatus according to claim 7 or 8, further 

30 comprising a sender (23) implantable in the patient's body and 
capable of sending information about the magnetic detector 
(21) to outside the patient's body, as the magnetic detector 
detects the local magnetic field emitted by the magnetic 
device (22) from outside the patient's body. 



(12) . 
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10. An apparatus according to any one of claims 1-9 , 
wherein the magnetic detector is adapted to emit a sound when 
detecting the local magnetic field. 

5 

11. An apparatus according to any one of claims 2-6, 
wherein the magnetic detector is provided with at least one 
diode adapted to emit light when the detector detects the 
local magnetic field. 

10 

12. An apparatus according to any one of claims 2-6, 
wherein the magnetic detector is provided with a display 
adapted to indicate when the detector detects the local 
magnetic field. 

15 

13. An apparatus according to any one of claims 1-12, 
wherein the magnetic device (15; 22) is a solenoid or a 
permanent magnet. 

20 14. Use of the apparatus according to any one of claims 

1-13 for detecting a subcutaneously implanted injection port, 
which is hydraulically connected to an implanted hydraulically 
adjustable constriction device for treating reflux disease, 
obesity, anal or urinary incontinence, or impotence. 

25 

15. A method of detecting an injection port (12) 
subcutaneously implanted in a patient, comprising: 

providing a magnetic device (15; 22) capable of emitting a 
local magnetic field through the patient's skin (16), 
30 providing a magnetic detector (17; 21) adapted to detect 

the local magnetic field emitted by the magnetic device, 

subcutaneously implanting the magnetic device (15) or 
magnetic detector (21) in the patient at the implanted 
injection port (12), 
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moving the magnetic detector (17) or magnetic device (22) 
externally along the patient' s body, and 

establishing an injection position at the patient's skin 

(16) in front of the implanted injection port where the local 
magnetic field emitted by the magnetic device is detected by 
the magnetic detector. 

16. A method according to claim 15, wherein the magnetic 
device (15) is subcutaneously implanted, the magnetic detector 

(17) is moved externally along the patient's body, and the 
injection position is established at the patient's skin (16) 
where the local magnetic field emitted by the implanted 
magnetic device is detected by the moving magnetic detector. 

17. A method according to claim 15, wherein the magnetic 
detector (21) is subcutaneously implanted, the magnetic device 
(22) is moved externally along the patient's body, and the 
injection position is established at the patient's skin (16) 
where the local magnetic field emitted by the moving magnetic 
device is detected by the implanted magnetic detector. 

18. A method according to claim 17, further comprising 
implanting a sender (23) and using the sender to send 
information to outside the patient's body confirming when the 
implanted magnetic detector (21) detects the local magnetic 
field emitted by the exterior magnetic device (22) . 

19. A method according to any one of claims 15-18, 
wherein a semiconductor circuit is used as the magnetic 
detector (17;21) . 

20. A method according to claim 19, wherein the 
semiconductor circuit comprises at least one Hall-element. 
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